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Since oxide electrodes have a potential to give much
larger capacitance than carbon electrodes, various
kinds of oxide electrodes have so far been examined for
the development of supercapacitors. Those oxides are
classified as follows: (1) Crystalline oxides and amor-
phous hydrated oxides, (2) Ruthenium-based oxides
and non-ruthenium oxides (inexpensive oxides), (3)
DSA-type coating oxides and powder oxides. In this
paper, both crystalline oxides of Ru-V-O and Mo-O
were examined. The former was investigated by DSA-
type and powder methods, and the latter was by a
powder method. All the capacitance were determined
by cyclic voltammetry in 0.5 M H2S04 at 25C.

1. DSA-type Ru-V-O/Ti Coating Electrodesl, 2) Ti-
tanium rods or plates were dipped into dip-coating
solutions of RuCl3 + NH4VO3 + (ethylene glycol +
1060C for 10 min followed by firering at a temper-
ature between 300 and 550C in a preheated furnace
for 10 min. The process of dip coating, drying and
firering was repeated 10 times. Since the as-prepared
oxide layer formed on the Ti substrate was composed
of mixed oxide of Rux-Vy-Os and V205, the V205
was perfectly leached out by acid prior to evaluate the
capacitance of the electrodes. The maximum capac-
itance, 275 F g-1, was obtained at an electrode with
a nominal composition of Ru0.4-V0.6-Oz/Ti prepared
at 450C. With the surface area of the electrode deter-
mined by Xe-BET, the pseudo- capacitance is calcu-
lated to be 220 mC cm-2, which is much larger than
that of the double layer capacitance of Hg, 20 mC cm-
2.

2. Composite Electrodes of Ru-V-O Powder and Car-
bon By a powder synthesis method, homogeneous
Rux-Vy-Oz binary oxide powder with more precise
composition than the DSA-type electrodes described
above could be prepared. The capacitance of the ox-
ide powder was determined by putting its mixture with
PTFE onto a Pt mesh electrode with and without
carbon powder. These powder electrodes gave larger
pseudo-capacitance than those of the DSA-type coat-
ing electrodes as shown in Tablel.

3. Composite Electrodes of MoO3 and Carbon Since
molybdenum oxide is a semiconductor, it must be as-
sisted with an electro-conducting material when it was
used as electrodes of supercapacitors. These authors
clarified by an investigation with a model electrode
that highly dispersion of MoQO3 over carbon support is

indispensable for MoO3/carbon composite electrodes;
therefore, MoO3 was supported on either activated
carbon powder3) or carbon xerogel. Activated car-
bon powder (Mitsubishi Chemical, 1900 m2 g-1 sur-
face area) or carbon xerogel (764 m2 g-1) prepared by
these authors after the method presented by Pekala4)
was added to a methanol solution of MoCl3. After
drying of the suspension, it was fired in air at 350C.
The addition of small amount of MoO3 (1.4 1.6 mass-
carbon xerogel (CXG) increased the capacitance of AC
and CXG by 3422

Table 1. Specific capacitance of oxide electrodes (F g-
1) Method Ru-V-O AC MoO3/AC CXG Mo0O3/CXG
Dip-coating 2752) Powder 576* 132 1773) 179 2185)
* The value of 576 F g-1 corresponds to 1220 F g-1-
RuO2.
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